Chronic unpredictable stress impairs endogenous antioxidant defense in rat brain.
Many studies have shown that chronic stress can cause neuronal damage and depression, but this exact mechanism still remains unknown. Neurons are vulnerable to lipid peroxidation-induced damage because the major part of neuronal cell membrane is polyunsaturated fatty acids that are substrate for reactive oxygen species. Since endogenous antioxidant defense systems normally eliminate production of reactive oxygen species, deficient antioxidant defense can cause oxidative stress-induced damage. In the present study, to understand the role of endogenous antioxidant defense in chronic stress-induced neuronal damage, we analyzed lipid peroxidation, total antioxidant capacity, and activities of catalase and glutathione peroxidase in frontal cortex, hippocampus and striatum of rats exposed to chronic unpredictable stress. We found that chronic unpredictable stress for four weeks in rats induced depressive-like behaviors such as anhedonia, despair and decreased exploration. Malondialdehyde, a lipid peroxidation product, is increased, but total antioxidant capacity, glutathione peroxidase activity and catalase activity are decreased in brain of rats exposed to chronic unpredictable stress. Our findings suggest that down regulation of endogenous antioxidant defense induces lipid peroxidation contributing a role to chronic stress and depression.